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DETAILED ACTION 
Response to Amendment 

1 . In response to the Final Office Action mailed 10/1/07, applicant has submitted an 
amendment and Request for Continued Examination filed 12/28/07. 

Claims 1, 11-15, 17, 21, 28, 29, 31, and 36-38, have been amended. 



Response to Arguments 

2. Applicant's arguments with respect to claims 1 , 1 1 , 28, 31 , 36 have been 
considered but are moot in view of the new ground(s) of rejection. 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth In this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or deschbed as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



2. Claims 1-7, 9-25, and 27-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over PARK et al. (Patent No.: US 6,529,604) in view Kobayashi et al. (US 
6,728,739), hereafter Kobayashi. 
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3. Regarding claim 1, PARK teaches a method for processing audio signals 
("encode and decode scalable stereo digital audio data", column 6, lines 53-54) 
comprising: 

quantizing the audio signals in spectral lines into quantized data in a plurality of 
sub-bands ("quantizing portion 160 scalar-quantizes the frequency signals of each 
band", column 7, lines 65-66) in an order of most significant bits to least significant bits 
("ranging from the MSB sequences to the LSB sequences", column 8, lines 23-24); 

determining, according to a psychoacoustic model, a plurality of scale factors 
corresponding to each of the sub-bands ("scale factors for the respective scale factor 
bands... are generated", column 9, lines 45-47; "psychoacoustic model", col. 16, lines 
18-46) according to respective noise tolerance of each of the sub-bands ("so that the 
magnitude of the quantization noise of each scale factor band is smaller than the 
masking threshold", column 9, lines 42-43); 

coding the quantized data ("bitstream forming portion 180 generates bitstreams", 
column 8, line 33); and 

truncating the quantized data (""bitstreams of lower bitrate", column 8, line 39). 

However PARK does not disclose for each scale factor that exceeds a threshold 
value, bit shifting the quantized data in the corresponding sub-band by the scale factors. 

Kobayashi teaches for each scale factor that exceeds a threshold value, bit 
shifting the quantized data in the corresponding sub-band by the scale factors ("scale 
factor... having the largest absolute value... group scale factor... scaling is performed on 
each piece of the calculated... scale factor can be, for example, the amount of the shift 
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in tlie bit sliift of data... scaling is performed by sliifting bits for data by an amount of tlie 
shift corresponding to the scale factor", col. 5, lines 3-33; where the "threshold" 
exceeded is the value of the second largest scale factor in each sub-band, and "each 
piece" that this scaling is applied to can be applied to the sub-bands in Park). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention to include the teaching of Kobayashi of for each scale factor that 
exceeds a threshold value, bit shifting the quantized data in the corresponding sub-band 
by the scale factors, in order to improve precision in obtaining coding values, as 
described by Kobayashi (col. 4, lines 38-42). 

4. Regarding claim 2, PARK further teaches: 

de-quantizing the coded data ("inverse quantizing portion 320 restores the 
decoded scale factor and quantized data into signals having the original magnitudes", 
column 9, lines 21-23); and 

decoding the coded data ("bit-sliced arithmetic decoding portion 310 decodes 
side information and bit-sliced quantized data", column 8, lines 62-63). 

However PARK does not disclose de-shifting the coded data. 

Kobayashi teaches de-shifting the coded data ("scale factor... having the largest 
absolute value... group scale factor... scaling is performed on each piece of the 
calculated... scale factor can be, for example, the amount of the shift in the bit shift of 
data... scaling is performed by shifting bits for data by an amount of the shift 
corresponding to the scale factor", col. 5, lines 3-33; "second shifter... scaling data 
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based on a given scale factor... first sliifter... to tlie right... to the left", col. 1 1 , lines 29- 
50). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention to include the teaching of Kobayashi of de-shifting the coded data, in 
order to improve precision in obtaining coding values, as described by Kobayashi (col. 

4. lines 38-42). 

5. Regarding claim 3, PARK further teaches: 

amplifying the quantized data with the respective scale factors ("quantizing 
portion 160 scalar-quantizes the frequency signals of each band so that the magnitude 
of the quantization noise of each band is smaller than the masking threshold", column 7, 
lines 65-67); and 

de-amplifying the decoded data with the respective scale factors ("inverse 
quantizing portion 320 restores the decoded scale factor and quantized data into signals 
having the original magnitudes", column 9, lines 21-23). 

6. Regarding claim 4, PARK further teaches determining a difference of the 
quantized data and the de-quantized data ("difference between the predicted value and 
the actual frequency component is quantized and coded", column 7, lines 47-49). 

7. Regarding claim 5, PARK further teaches coding the quantized data in a base 
layer and an enhancement layer ("after the coding of the base layer is completed, the 
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side information for the next enhancement layer and the quantized values of audio data 
are coded", column 8, lines 28-31). 

8. Regarding claim 6, PARK further teaches truncating the quantized data in the 
enhancement layer up to respective layer size limits ("remaining quantized data 
uncoded due to a layer size limit", column 6, lines 16-17). 

9. Regarding claim 7, PARK further teaches arithmetically coding the quantized 
data ("bit-sliced data are arithmetic-coded", column 11, lines 15-16). 

1 0. Regarding claim 9, PARK further teaches converting the audio signals from a 
time domain to a frequency domain ("time/frequency mapping portion 100 converts 
input audio signals of a temporal domain in to audio signals of a frequency domain", 
column 7, lines 23-25). 

1 1 . Regarding claim 10, PARK further teaches converting the decoded data from a 

frequency domain to a time domain ("frequency/time mapping portion 370 converts 
inversely quantized signals into signals of a temporal domain", column 9, lines 24-25). 

1 2. Regarding claim 1 1 , PARK teaches a system having an encoder and decoder 
processing audio signals ("encode and decode scalable stereo digital audio data", 
column 6, lines 53-54) comprising: 
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an encoder ("encoding apparatus", column 6, line 64) including 
a quantizer quantizing the audio signals in spectral lines into quantized data in a 
plurality of sub-bands ("quantizing portion 160 scalar-quantizes the frequency 
signals of each band", column 7, lines 65-66) in an order of most significant bits to 
least significant bits ("ranging from the MSB sequences to the LSB sequences", 
column 8, lines 23-24); 

a psychoacoustic model determining a plurality of scale factors 
corresponding to each of the sub-bands ("scale factors for the respective scale factor 
bands... are generated", column 9, lines 45-47; "psychoacoustic model", col. 16, lines 
18-46) according to respective noise tolerance of each of the sub-bands ("so that the 
magnitude of the quantization noise of each scale factor band is smaller than the 
masking threshold", column 9, lines 42-43); 

a coder coding the quantized data ("bitstream forming portion 180 
generates bitstreams", column 8, line 33); 

a de-quantizer de-quantizing the quantized data ("inverse quantizing 
portion 320 restores the decoded scale factor and quantized data into signals having 
the original magnitudes", column 9, lines 21-23); 

a subtracter taking a difference of the quantized data and the de- 
quantized data ("difference between the predicted value and the actual frequency 
component is quantized and coded", column 7, lines 47-49); and 

a bit slicer coding ("bit-sliced arithmetic coding portion 170", column 8, line 
18) and truncating the difference (""bitstreams of lower bitrate", column 8, line 39). 
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However PARK does not disclose a bit shifter to shift the difference by the 
corresponding scale factor in each of the sub-bands in which the corresponding scale 
factor exceeds a threshold value. 

Kobayashi suggests a bit shifter to shift the difference by the corresponding scale 
factor in each of the sub-bands in which the corresponding scale factor exceeds a 
threshold value ("scale factor... having the largest absolute value... group scale factor... 
scaling is performed on each piece of the calculated... scale factor can be, for example, 
the amount of the shift in the bit shift of data... scaling is performed by shifting bits for 
data by an amount of the shift corresponding to the scale factor", col. 5, lines 3-33; 
where the "threshold" exceeded is the value of the second largest scale factor in each 
sub-band, and "each piece" that this scaling is applied to can be applied to the sub- 
bands in Park). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention to include the teaching of Kobayashi of a bit shifter to shift the 
difference by the corresponding scale factor in each of the sub-bands in which the 
corresponding scale factor exceeds a threshold value, in order to improve precision in 
obtaining coding values, as described by Kobayashi (col. 4, lines 38-42). 

1 3. Regarding claim 12, PARK further teaches: 

a decoder having a scale factor decoder decoding the scale factors ("inverse 
quantizing portion 320 restores the decoded scale factor and quantized data into signals 
having the original magnitudes", column 9, lines 21-23); 
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a spectrum decoder decoding the quantized data ("inverse quantizing portion 320 
restores the decoded scale factor and quantized data into signals having the original 
magnitudes", column 9, lines 21-23); and 

a decoder decoding the coded data ("bit-sliced arithmetic decoding portion 310 
decodes side information and bit-sliced quantized data", column 8, lines 62-63). 

However PARK does not disclose de-shifting the coded data. 

Kobayashi teaches de-shifting the coded data ("scale factor... having the largest 
absolute value... group scale factor... scaling is performed on each piece of the 
calculated... scale factor can be, for example, the amount of the shift in the bit shift of 
data... scaling is performed by shifting bits for data by an amount of the shift 
corresponding to the scale factor", col. 5, lines 3-33; "second shifter... scaling data 
based on a given scale factor... first shifter... to the right... to the left", col. 1 1 , lines 29- 
50). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention to include the teaching of Kobayashi of de-shifting the coded data, in 
order to improve precision in obtaining coding values, as described by Kobayashi (col. 
4, lines 38-42). 

14. Regarding claim 13, PARK further teaches a filter converting the quantized data 
from a time domain to a frequency domain ("time/frequency mapping portion 100 
converts input audio signals of a temporal domain in to audio signals of a frequency 
domain", column 7, lines 23-25). 
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1 5. Regarding claim 14, PARK further teaches a filter converting the decoded data 
from a frequency domain to a time domain ("frequency/time mapping portion 370 
converts inversely quantized signals into signals of a temporal domain", column 9, lines 
24-25). 

16. Regarding claim 15, PARK further teaches an adder adding the decoded data 
("predicted signal is added with a difference signal decoded by the bitstream analyzing 
portion 300", column 9, lines 7-8). 

17. Regarding claim 16, PARK further teaches that the quantized data are amplified 
("quantizing portion 160 scalar-quantizes the frequency signals of each band so that the 
magnitude of the quantization noise of each band is smaller than the masking 
threshold", column 7, lines 65-67) and, the decoded data de-amplified, with the 
respective scale factors ("inverse quantizing portion 320 restores the decoded scale 
factor and quantized data into signals having the original magnitudes", column 9, lines 
21-23). 

18. Regarding claim 17, PARK further teaches a bit slice arithmetic encoder coding 
the quantized data ("bit-sliced data are arithmetic-coded", column 11, lines 15-16). 
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19. Regarding claim 18, PARK furtlner teaches tliat tlie system is implemented in an 
additive fine granularity scalability structure ("fine granule scalability can be 
implemented", column 12, line 65). 

Regarding claim 19, Park fails to teach that the least significant bits are 
discarded after the bit shifting. 

Kobayashi further teaches that the least significant bits are discarded after the bit 
shifting ("scale factor... having the largest absolute value... group scale factor... scaling 
is performed on each piece of the calculated... scale factor can be, for example, the 
amount of the shift in the bit shift of data... scaling is performed by shifting bits for data 
by an amount of the shift corresponding to the scale factor", col. 5, lines 3-33; "second 
shifter... scaling data based on a given scale factor... first shifter... to the right... to the 
left", col. 11, lines 29-50; bit-shifts leave no data in the locations the bits are shifted from 
[i.e., discarded]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention to include the teaching of Kobayashi of that the least significant bits 
are discarded after the bit shifting, in order to improve precision in obtaining coding 
values, as described by Kobayashi (col. 4, lines 38-42). 

20. Regarding claim 20, PARK further teaches that the quantized difference is coded 
in a base layer and an enhancement layer ("after the coding of the base layer is 
completed, the side information for the next enhancement layer and the quantized 
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values of audio data are coded", column 8, lines 28-31), and the quantized difference in 
the enhancement layer is truncated up to respective layer size limits ("remaining 
quantized data uncoded due to a layer size limit", column 6, lines 16-17). 

21 . Regarding claim 21 , PARK teaches a method for processing audio signals 
("encode and decode scalable stereo digital audio data", column 6, lines 53-54) 
comprising: 

quantizing the audio signals in spectral lines into quantized data in a plurality of 
sub-bands ("quantizing portion 160 scalar-quantizes the frequency signals of each 
band", column 7, lines 65-66) in an order of most significant bits to least significant bits 
("ranging from the MSB sequences to the LSB sequences", column 8, lines 23-24); 

determining, according to a psychoacoustic model, a plurality of scale factors 
corresponding to each of the sub-bands ("scale factors for the respective scale factor 
bands... are generated", column 9, lines 45-47; "psychoacoustic model", col. 16, lines 
18-46) according to respective noise tolerance of each of the sub-bands ("so that the 
magnitude of the quantization noise of each scale factor band is smaller than the 
masking threshold", column 9, lines 42-43); 

coding the quantized data in a base layer ("coding of the base layer", column 8, 
lines 28-29); and 

truncating the quantized data (""bitstreams of lower bitrate", column 8, line 39). 
However PARK does not disclose for each scale factor that exceeds a threshold 
value, bit shifting the quantized data in the corresponding sub-band by the scale factors. 
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Kobayashi suggests for each scale factor that exceeds a threshold value, bit 
shifting the quantized data in the corresponding sub-band by the scale factors ("scale 
factor... having the largest absolute value... group scale factor... scaling is performed on 
each piece of the calculated... scale factor can be, for example, the amount of the shift 
in the bit shift of data... scaling is performed by shifting bits for data by an amount of the 
shift corresponding to the scale factor", col. 5, lines 3-33; where the "threshold" 
exceeded is the value of the second largest scale factor in each sub-band, and "each 
piece" that this scaling is applied to can be applied to the sub-bands in Park). 

Therefore, it would have been obvious to one of ordinary sl<ill in the art at the 
time the invention to include the teaching of Kobayashi of for each scale factor that 
exceeds a threshold value, bit shifting the quantized data in the corresponding sub-band 
by the scale factors, in order to improve precision in obtaining coding values, as 
described by Kobayashi (col. 4, lines 38-42). 

22. Regarding claim 22, PARK further teaches: 

de-quantizing the coded data ("inverse quantizing portion 320 restores the 
decoded scale factor and quantized data into signals having the original magnitudes", 
column 9, lines 21-23); and 

decoding the coded data ("bit-sliced arithmetic decoding portion 310 decodes 
side information and bit-sliced quantized data", column 8, lines 62-63). 

However PARK does not disclose de-shifting the coded data. 
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Kobayashi teaches de-shifting the coded data ("scale factor... having the largest 
absolute value... group scale factor... scaling is performed on each piece of the 
calculated... scale factor can be, for example, the amount of the shift in the bit shift of 
data... scaling is performed by shifting bits for data by an amount of the shift 

corresponding to the scale factor", col. 5, lines 3-33; "second shifter... scaling data 
based on a given scale factor... first shifter... to the right... to the left", col. 11 , lines 29- 
50). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 

time the invention to include the teaching of Kobayashi of de-shifting the coded data, in 
order to improve precision in obtaining coding values, as described by Kobayashi (col. 
4, lines 38-42). 

Regarding claim 23, Park fails to teach that the least significant bits are 
discarded after the bit shifting. 

Kobayashi further teaches that the least significant bits are discarded after the bit 
shifting ("scale factor... having the largest absolute value... group scale factor... scaling 
is performed on each piece of the calculated... scale factor can be, for example, the 
amount of the shift in the bit shift of data... scaling is performed by shifting bits for data 
by an amount of the shift corresponding to the scale factor", col. 5, lines 3-33; "second 
shifter... scaling data based on a given scale factor... first shifter... to the right... to the 
left", col. 11, lines 29-50; bit-shifts leave no data in the locations the bits are shifted from 
[i.e., discarded]). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention to include the teaching of Kobayashi of that the least significant bits 
are discarded after the bit shifting, in order to improve precision in obtaining coding 
values, as described by Kobayashi (col. 4, lines 38-42). 
23. 

24. Regarding claim 24, PARK further teaches: 

coding the quantized data in a base layer and an enhancement layer ("after the 
coding of the base layer is completed, the side information for the next enhancement 
layer and the quantized values of audio data are coded", column 8, lines 28-31); and 

truncating the quantized data in the enhancement layer up to respective layer 
size limits ("remaining quantized data uncoded due to a layer size limit", column 6, lines 
16-17). 

25. Regarding claim 25, PARK further teaches arithmetically coding the quantized 
data ("bit-sliced data are arithmetic-coded", column 11, lines 15-16). 

26. Regarding claim 27, PARK further teaches that method is implemented in an 
additive fine granularity scalability structure ("fine granule scalability can be 
implemented", column 12, line 65). 
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27. Regarding claim 28, PARK teaches a system having an encoder and decoder 
processing audio signals ("encode and decode scalable stereo digital audio data", 
column 6, lines 53-54) comprising: 

an encoder ("encoding apparatus", column 6, line 64) further comprising 
a quantizer quantizing the audio signals in spectral lines into quantized data in a 
plurality of sub-bands ("quantizing portion 160 scalar-quantizes the frequency 
signals of each band", column 7, lines 65-66) in an order of most significant bits to 
least significant bits ("ranging from the MSB sequences to the LSB sequences", 
column 8, lines 23-24); 

a psychoacoustic model determining a plurality of scale factors 
corresponding to each of the sub-bands ("scale factors for the respective scale factor 
bands... are generated", column 9, lines 45-47; "psychoacoustic model", col. 16, lines 
18-46) according to respective noise tolerance of each of the sub-bands ("so that the 
magnitude of the quantization noise of each scale factor band is smaller than the 
masking threshold", column 9, lines 42-43); 

a bit slicer coding ("bit-sliced arithmetic coding portion 170", column 8, line 
18) and truncating the difference (""bitstreams of lower bitrate", column 8, line 39). 

However PARK does not disclose a bit shifter to shift the quantized data by the 
corresponding scale factor in each of the sub-bands in which the corresponding scale 
factor exceeds a threshold value. 

Kobayashi suggests a bit shifter to shift the quantized data by the corresponding 
scale factor in each of the sub-bands in which the corresponding scale factor exceeds a 
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threshold value ("scale factor... having the largest absolute value... group scale factor... 
scaling is performed on each piece of the calculated... scale factor can be, for example, 
the amount of the shift in the bit shift of data... scaling is performed by shifting bits for 
data by an amount of the shift corresponding to the scale factor", col. 5, lines 3-33; 
where the "threshold" exceeded is the value of the second largest scale factor in each 
sub-band, and "each piece" that this scaling is applied to can be applied to the sub- 
bands in Park). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention to include the teaching of Kobayashi of a bit shifter to shift the 
quantized data by the corresponding scale factor in each of the sub-bands in which the 
corresponding scale factor exceeds a threshold value, in order to improve precision in 
obtaining coding values, as described by Kobayashi (col. 4, lines 38-42). 

28. Regarding claim 29, PARK further teaches a decoder comprising: 

a scale factor decoder decoding the scale factors ("inverse quantizing portion 

320 restores the decoded scale factor and quantized data into signals having the 

original magnitudes", column 9, lines 21-23); 

a spectrum decoder decoding the quantized data ("inverse quantizing portion 320 

restores the decoded scale factor and quantized data into signals having the original 

magnitudes", column 9, lines 21-23); and 

a decoder decoding the coded data ("bit-sliced arithmetic decoding portion 310 

decodes side information and bit-sliced quantized data", column 8, lines 62-63). 
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However PARK does not disclose de-shifting the coded data. 

Kobayashi teaches de-shifting the coded data ("scale factor... having the largest 
absolute value... group scale factor... scaling is performed on each piece of the 
calculated... scale factor can be, for example, the amount of the shift in the bit shift of 
data... scaling is performed by shifting bits for data by an amount of the shift 
corresponding to the scale factor", col. 5, lines 3-33; "second shifter... scaling data 
based on a given scale factor... first shifter... to the right... to the left", col. 1 1 , lines 29- 
50). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention to include the teaching of Kobayashi of de-shifting the coded data, in 
order to improve precision in obtaining coding values, as described by Kobayashi (col. 
4, lines 38-42). 

29. Regarding claim 30, PARK further teaches that the system is implemented in 
MPEG-4 bit slice arithmetic coding ("bit-sliced arithmetic coding technique", column 6, 
lines 54-55). 

30. Regarding claim 31 , PARK teaches a method for processing audio signals 
("encode and decode scalable stereo digital audio data", column 6, lines 53-54) 
comprising: 

quantizing the audio signals in spectral lines into quantized data in a plurality of 
sub-bands ("quantizing portion 160 scalar-quantizes the frequency signals of each 
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band", column 7, lines 65-66) in an order of most significant bits to least significant bits 
("ranging from the MSB sequences to the LSB sequences", column 8, lines 23-24); 

determining, according to a psychoacoustic model, a plurality of scale factors 
corresponding to each of the sub-bands ("scale factors for the respective scale factor 
bands... are generated", column 9, lines 45-47; "psychoacoustic model", col. 16, lines 
18-46) according to respective noise tolerance of each of the sub-bands ("so that the 
magnitude of the quantization noise of each scale factor band is smaller than the 
masking threshold", column 9, lines 42-43); 

de-quantizing the coded data ("inverse quantizing portion 320 restores the 
decoded scale factor and quantized data into signals having the original magnitudes", 
column 9, lines 21-23); 

coding ("bit-sliced arithmetic coding portion 170", column 8, line 18) and 
truncating the quantized difference (""bitstreams of lower bitrate", column 8, line 39). 

However PARK does not disclose for each scale factor that exceeds a threshold 
value, bit shifting the quantized data in the corresponding sub band by the scale factor. 

Kobayashi suggests for each scale factor that exceeds a threshold value, bit 
shifting the quantized data in the corresponding sub band by the scale factor ("scale 
factor... having the largest absolute value... group scale factor... scaling is performed on 
each piece of the calculated... scale factor can be, for example, the amount of the shift 
in the bit shift of data... scaling is performed by shifting bits for data by an amount of the 
shift corresponding to the scale factor", col. 5, lines 3-33; where the "threshold" 
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exceeded is the value of tlie second largest scale factor In each sub-band, and "each 
piece" that this scaling is applied to can be applied to the sub-bands In Park). 

Therefore, It would have been obvious to one of ordinary skill In the art at the 
time the Invention to Include the teaching of KobayashI of for each scale factor that 
exceeds a threshold value, bit shifting the quantized data in the corresponding sub band 
by the scale factor, in order to improve precision In obtaining coding values, as 
described by KobayashI (col. 4, lines 38-42). 

31 . Regarding claim 32, PARK further teaches: 

decoding the coded data ("bit-sllced arithmetic decoding portion 310 decodes 
side Information and bit-sllced quantized data", column 8, lines 62-63). 

However PARK does not disclose de-shlfting the coded data. 

KobayashI teaches de-shifting the coded data ("scale factor... having the largest 
absolute value... group scale factor... scaling Is performed on each piece of the 
calculated... scale factor can be, for example, the amount of the shift In the bit shift of 
data... scaling Is performed by shifting bits for data by an amount of the shift 
corresponding to the scale factor", col. 5, lines 3-33; "second shifter... scaling data 
based on a given scale factor... first shifter... to the right... to the left", col. 1 1 , lines 29- 
50). 

Therefore, It would have been obvious to one of ordinary skill In the art at the 
time the Invention to Include the teaching of KobayashI of de-shlfting the coded data. In 
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order to improve precision in obtaining coding values, as described by Kobayasiij (col. 
4, lines 38-42). 

32. Regarding claim 33, PARK further teaches: 

amplifying the quantized data with the respective scale factors ("quantizing 
portion 160 scalar-quantizes the frequency signals of each band so that the magnitude 
of the quantization noise of each band is smaller than the masking threshold", column 7, 
lines 65-67); and 

de-amplifying the decoded data with the respective scale factors ("inverse 
quantizing portion 320 restores the decoded scale factor and quantized data into signals 
having the original magnitudes", column 9, lines 21-23). 

33. Regarding claim 34, PARK further teaches arithmetically coding the quantized 
data ("bit-sliced data are arithmetic-coded", column 11, lines 15-16). 

Regarding claim 35, Park fails to teach that the least significant bits are 
discarded after the bit shifting. 

Kobayashi further teaches that the least significant bits are discarded after the bit 
shifting ("scale factor... having the largest absolute value... group scale factor... scaling 
is performed on each piece of the calculated... scale factor can be, for example, the 
amount of the shift in the bit shift of data... scaling is performed by shifting bits for data 
by an amount of the shift corresponding to the scale factor", col. 5, lines 3-33; "second 
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shifter... scaling data based on a given scale factor... first shifter... to the right... to the 
left", col. 11 , lines 29-50; bit-shifts leave no data in the locations the bits are shifted from 
[i.e., discarded]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 

time the invention to include the teaching of Kobayashi of that the least significant bits 
are discarded after the bit shifting, in order to improve precision in obtaining coding 
values, as described by Kobayashi (col. 4, lines 38-42). 
34. 

35. Regarding claim 36, PARK teaches a processor for processing audio signals in 
an order of most significant bits to least significant bits ("coded in the order ranging from 
the MSB sequences to the LSB sequences", column 8, lines 23-24), the processor 

comprising: 

a psychoacoustic model determining a plurality of scale factors corresponding to 
each of the sub-bands ("scale factors for the respective scale factor bands... are 
generated", column 9, lines 45-47; "psychoacoustic model", col. 16, lines 18-46) 
according to respective noise tolerance of each of the sub-bands ("so that the 
magnitude of the quantization noise of each scale factor band is smaller than the 
masking threshold", column 9, lines 42-43); and 

a bit slicer coding ("bit-sliced arithmetic coding portion 170", column 8, line 18) 
and truncating the quantized difference (""bitstreams of lower bitrate", column 8, line 
39). 
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However PARK does not disclose a bit shifter to shift the processed audio 
signals by the corresponding scale factor in each of the spectral sub-bands in which the 
corresponding scale factor exceeds a threshold value. 

Kobayashi suggests a bit shifter to shift the processed audio signals by the 
corresponding scale factor in each of the spectral sub-bands in which the corresponding 
scale factor exceeds a threshold value ("scale factor... having the largest absolute 
value... group scale factor... scaling is performed on each piece of the calculated... 
scale factor can be, for example, the amount of the shift in the bit shift of data... scaling 
is performed by shifting bits for data by an amount of the shift corresponding to the 
scale factor", col. 5, lines 3-33; where the "threshold" exceeded is the value of the 
second largest scale factor in each sub-band, and "each piece" that this scaling is 
applied to can be applied to the sub-bands in Park). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention to include the teaching of Kobayashi of a bit shifter to shift the 
processed audio signals by the corresponding scale factor in each of the spectral sub- 
bands in which the corresponding scale factor exceeds a threshold value, in order to 
improve precision in obtaining coding values, as described by Kobayashi (col. 4, lines 
38-42). 

36. Regarding claim 37, PARK further teaches a quantizer quantizing the processed 
audio signals ("quantizing portion 160 scalar-quantizes the frequency signals of each 
band", column 7, lines 65-66). 
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37. Regarding claim 38, PARK further teaches: 

a quantizer quantizing the processed audio signals ("quantizing portion 160 
scalar-quantizes the frequency signals of each band", column 7, lines 65-66); 

a de-quantizer de-quantizing the processed audio signals ("inverse quantizing 
portion 320 restores the decoded scale factor and quantized data into signals having 
the original magnitudes", column 9, lines 21-23); and 

a subtractor taking a difference between the quantized audio signals and the de- 
quantized audio signals ("difference between the predicted value and the actual 
frequency component is quantized and coded", column 7, lines 47-49). 

38. Claims 8 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over PARK et al. (Patent No.: US 6,529,604) in view Kobayashi, as applied to claims 1 
and 21 in further view of TSUSHIMA et al. (Patent No.: US 6,678,653). 

39. Regarding claim 8, PARK and Kobayashi teach all of the claimed limitations of 
claim 1 . However, PARK and Kobayashi do not disclose that the scale factor of a sub- 
band is determined based upon an original spectral energy level, a common scale 
factor, and band scale factor values of the sub-band. 

In the same field of signal coding, TSUSHIMA teaches that the scale factor of a 
sub-band ("absolute scale factor ASF(B)", TSUSHIMA, column 4, lines 19-20) is 
determined based upon an original spectral energy level (see TSUSHIMA, column 5, 
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equation [2], SF(B) is calculated using a MDCT, the MDCT outputs spectral energy 
levels), a common scale factor ("value of the common scale factor Com", TSUSHIMA, 
column 4, line 22), and band scale factor values of the sub-band ("scale factor SF(B)", 
TSUSHIMA, column 4, line 23). 

Therefore, it would have been obvious to a person of ordinary sl<ill in the art at 
the time the invention was made to calculate the scale factor used by PARK and 
Kobayashi using the method of TSUSHIMA in order to "decrease the quantity of 
calculation" (TSUSHIMA, column 1, lines 48-49). 

40. Regarding claim 26, PARK and Kobayashi teach all of the claimed limitations of 
claim 21 . However, PARK and Kobayashi do not disclose that the scale factor of a sub- 
band is determined based upon an original spectral energy level, a common scale 
factor, and band scale factor values of the sub-band. 

In the same field of signal coding, TSUSHIMA teaches that the scale factor of a 
sub-band ("absolute scale factor ASF(B)", TSUSHIMA, column 4, lines 19-20) is 
determined based upon an original spectral energy level (see TSUSHIMA, column 5, 
equation [2], SF(B) is calculated using a MDCT, the MDCT outputs spectral energy 
levels), a common scale factor ("value of the common scale factor Com", TSUSHIMA, 
column 4, line 22), and band scale factor values of the sub-band ("scale factor SF(B)", 
TSUSHIMA, column 4, line 23). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to calculate the scale factor used by PARK and 
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Kobayashi using the method of TSUSHIMA in order to "decrease the quantity of 
calculation" (TSUSHIMA, column 1, lines 48-49). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ERIC YEN whose telephone number is (571 )272-4249. 
The examiner can normally be reached on M-F 7:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Edouard can be reached on 571-272-7603. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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/Patrick N. Edouard/ 

Supervisory Patent Examiner, Art Unit 2626 



